Supplementary Figures
Supplementary Table   Table S1 . Textural properties of the synthesized HKUST-1 with different morphologies. .... 23 Synthesis of Cu2O nanocubes. Specifically, 0.1 mmole of CuCl2 and 0.1 g of PVP were dissolved in 40 mL of water, followed by a dropwise addition (30 L/s) of 2.5 mL of aqueous NaOH (0.20 M). Then, the solution was stirred magnetically for 5 min, followed by a dropwise addition (10 L/s) of 2.5 mL of aqueous ascorbic acid (0.10 M). After the addition, the mixture was further stirred for 5 min. The product was recovered by centrifugation and then washed with ethanol twice. Finally, the yellow colored Cu2O nanocubes were re-dispersed into 10 mL of ethanol for the future use. Note that all the reactions were carried out at room temperature (25 o C). Oxidative cyclization reaction. 1 Typically, 20 mg of HKUST-1 catalysts were dispersed in 10 mL of toluene by sonication for 15 min. Then, the suspension was mixed with a mixture of containing 2-hydroxyacetophenone (0.136 g, 1.0 mmole), phenylenediamine (0.119 g, 1.1 mmole), n-dodecane (0.1 mL, as internal standard), and toluene (10 mL). The reaction mixture was stirred at 100 o C under the oxygen bubbling (30 mL/min). The products after removing the catalysts and quenching with ethyl acetate were analyzed by gas chromatograph (GC, Agilent 7890A) and GC-mass spectrometry (GC: HP 6890 and mass selective detector: HP 5973). The conversion was calculated based on 2-hydroxyacetophenone.
ESI-1 Experimental methods

Synthesis of HKUST-
Dye adsorption experiments. The adsorption capacities of HKUST-1 samples were investigated by mixing MB aqueous solutions (50 mL, 50 ppm) with 12 mg of HKUST-1 solid under neutral conditions at room temperature. The dye solutions containing the HKUST-1 were mixed well with magnetic stirring and maintained for a fixed time. After adsorption for a pre-determined time, the solution was separated from the adsorbents by centrifugation (6000 rpm, 3min) and the solutions were measured by using UV-visible absorption spectroscopy. The dye concentration was determined by measuring the absorbance at λ = 664 nm (i.e., maximum absorbance for MB). It should be noted that the dried samples of HKUST-1 3D-nets were in film state, so they were grounded into powder with carnelian mortar before the mixing with dye solution.
Characterization techniques. Morphologies of samples were characterized by field-emission scanning electron microscopy (FESEM, JSM-6700F), transmission electron microscopy (TEM, JEM-2010), and high-angle annular dark-field scanning TEM (HAADF-STEM, JEM-2100F). The crystallographic information was analyzed by X-ray diffraction (XRD, Bruker D8 Advance) equipped with a Cu Kα radiation source. The elemental mapping was done by energy-dispersive X-ray (EDX, Oxford Instruments, Model 7426). The surface composition and oxidation state of the samples were further analyzed by X-ray photoelectron spectroscopy (XPS, AXIS-HSi, Kratos Analytical). Specific surface areas, pore volume, and pore size of the samples were determined using N2 physisorption isotherms at 77 K (Quantachrome NOVA-3000 system). Thermogravimetric analysis (TGA) studies were carried out on a thermobalance (TGA-2050, TA Instruments) under flowing air or N2 atmosphere (flow rate: 50 mL/min) at a heating rate of 10°C/min. The organic groups in the HKUST-1 structures were characterized by Fourier transform infrared spectroscopy (FTIR, Bio-Rad). UV-Vis diffuse reflectance spectra were collected using a Shimadzu 3600 UV-VIS-NIR spectrophotometer equipped with an integrating sphere in the 190-2000 nm range (BaSO4 was used as a white standard). Figure S1 . (a-i) High-angle annular dark-field scanning TEM (HAADF-STEM) images (at different magnifications) of the as-prepared HKUST-1 3D-nets. Figure S2 . Representative FESEM images (at different magnifications) of the as-synthesized HKUST-1 3D-nets.
ESI-2 STEM characterization
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ESI-3 FESEM characterization
Comments:
The sample for FESEM observation was collected from a small piece of the dry film (shown in the inset). Figure S3 . XRD patterns of the as-synthesized HKUST-1 3D-nets (prepared by using Cu2O nanocubes providing copper ion source) and the HKUST-1 octahedrons (prepared by using CuCl2 salt providing copper ion source, refer to the experimental method in SI-1).
ESI-4 XRD and UV-Vis diffuse reflectance characterizations
Comments: From the comparison of the two patterns, it can be concluded that the HKUST-1 products prepared from these two different methods show the identical crystallinity. The peak broadening observed in the 3D-nets is because the crystallites in the spongy HKUST-1 are nanosized (ca. 20 nm). Figure S4 . UV-Vis diffuse reflectance spectra of HKUST-1 materials in 3D-nets shape (prepared by using Cu2O nanocubes providing copper ion source) and octahedron shape (prepared by using CuCl2 salt providing copper ion source, refer to the experimental method in SI-1). Figure S5 . Digital photographs and TEM images of as-synthesized HKUST-1 3D-nets and HKUST-1 octahedrons in the as-made mother liquors.
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ESI-5 Digital photographs
Comments:
The results indicate the difference in the apparent bulk density caused by sizes and shapes of the nanostructures. Figure S7 . FTIR spectrum of the as-prepared HKUST-1 3D-nets.
ESI-6 FTIR characterization
Comments:
The FTIR spectrum of HKUST-1 3D-nets looks rather similar to the reported data of HKUST-1 prepared from conventional hydrothermal method. 2 The main characteristics peaks belong to the carboxylate groups in BTC 3− , and the in-plane or out-of-plane vibrations of the C-H groups in benzene ring. 3 In addition, the characteristic bands at 2934 and 2884 cm −1 (C-H stretch) are indicative the presence of residual DMF solvent or PVP in the HKUST-1 3D-nets. 4 But the intensities of these two bands are relatively low, suggesting the little amount of the residual DMF solvent or PVP. Figure S8 . Deconvoluted Cu 2p, C 1s, O 1s, and N 1s XPS spectra of HKUST-1 3D-nets.
ESI-7 XPS characterization
Comments:
The nitrogen signal was originated from the residual PVP molecules on the HKUST-1 solid. The quantitative analysis of the elements on the surface is shown in the following 
ESI-8 TGA characterization
Figure S9. Thermogravimetric analysis curves for HKUST-1 3D-nets under air (red curve) or nitrogen (black curve) atmospheres.
Comments:
The TGA curves exhibit several steps of weight losses. The first two weight losses (between 20-90 o C and 90-260 o C) correspond to the removal of moisture (7.5 wt%) and captured DMF molecules (11.5 wt%). After that, a sharp decomposition occurred at 260 to 400 o C can be ascribed to the thermal decomposition of both the organic ligands and a few amount of residual PVP molecules. 5 Beyond 400 o C, there is no weight change (in air) with increasing temperature.
Due to that the decomposition temperature of PVP is similar to the organic ligand (BTC 3 ) in HKUST-1, TGA result was not able to determine the PVP content. The copper content in product was 28.2% (as measured by ICP), which is slightly different from the calculated data from the molecular formula Cu3(BTC)2 (31.5 wt%). So, we believe that the maximum impurity content in HKUST-1 is 10 wt%, but the actual PVP amount should be much lower than this value due to the impurities in sample for ICP test may contain moisture or remained DMF.
ESI-9 Calcination treatments (in air or in Ar)
Figure S10. Comments: As shown, the product can be assigned to phase pure CuO (JCPDS card no. 48-1548). 
ESI-10 The effect of PVP concentration
Two comparison experiments were carried out to investigate the effect of PVP concentration: (1) in the absence of PVP, (2) with the addition of higher amounts of PVP (five times of the standard amount). Comments: As shown, the products are aggregates with indefinite shapes and a broad size distribution. HKUST-1 3D-nets were not found in this case (without the addition of PVP). This experiment also indicates that PVP is a critical additive for the formation of HKUST-1 3D-nets.
Experimental condition C1 (large amount of PVP
ESI-11 The effect of solvent (solvent polarity)
Experimental condition C3 (using large amount of DMF). Firstly, 0.5 mL of ethanolic H3BTC solution (0.1 M) was mixed with 1.5 mL of DMF and 0.1 mL of PVP (10 g/L, ethanolic solution). Then, 1 mL of Cu2O ethanolic suspension was added under mild stirring. The reaction was carried out at 80 o C for 1 h. Finally, the product was collected by centrifugation and washing with ethanol twice. The TEM images of the resulting product are shown below. Comments: A large amount of high-polar solvent (viz., DMF with dielectric constant of 36.7) can promote the dissociation of organic ligand molecules and the decomposition of Cu2O nanocubes, then enhance the coordination rate between copper ions and the organic ligands. We also observed that in this case, the time required for color change of the solution from yellow to blue was much shorter than other experiments. Therefore, under this condition, only discrete HKUST-1 particles were prepared instead of the 3D-nets.
Experimental condition C4 (without using DMF). Firstly, 0.5 mL of ethanolic H3BTC solution (0.1 M) was mixed with 0.5 mL of ethanol and 0.1 mL of PVP (10 g/L, ethanolic solution). Then, 1 mL of Cu2O ethanolic suspension was added under mild stirring. The reaction was carried out at 80 o C for 1 h. Finally, the product was collected by centrifugation and washing with ethanol twice.
The TEM images of the resulting product are shown below.
Figure S17. (a-f) TEM images (at different magnifications) of the HKUST-1 product prepared from Experimental condition C4.
Comments:
We found that the shape of product is very spongy without adding DMF. However, the networks were not integrated well, as they are in the forms of small pieces of HKUST-1. Apparently, from these TEM images, we can also find that the mesopores/macropores in the product are less than the normal HKUST-1 3D-nets.
Experimental condition C5 (using benzyl alcohol). Firstly, 0.05 mmole of H3BTC was dissolved in 0.95 mL of benzyl alcohol and 0.05 mL of ethanol. Then, the H3BTC solution was mixed with 0.1 mL of PVP (10 g/L, ethanolic solution). Afterward, 1 mL of Cu2O ethanolic suspension was added under mild stirring. Then the reaction was carried out at 80 o C for 1 h. Finally, the product was collected by centrifugation and washing with ethanol twice. The TEM images of the resulting product are shown below. Figure S18 . (a-f) TEM images (at different magnifications) of the HKUST-1 product prepared from Experimental condition C5.
We found that the use of a less polar solvent, benzyl alcohol (dielectric constant = 13), can still lead to the formation of HKUST-1 3D-nets. But the overall morphology of the HKUST-1 is slightly different from the one shown in the main text.
ESI-12 The effect of reaction temperature
Experimental condition C6 (reaction at room temperature). Firstly, 0.5 mL of ethanolic H3BTC solution (0.1 M) was mixed with 0.5 mL of DMF and 0.1 mL of PVP (10 g/L, ethanolic solution). Then, 1 mL of Cu2O ethanolic suspension was added under mild stirring. The reaction was carried out at room temperature for 3 h. Finally, the product was collected by centrifugation and washing with ethanol twice. The TEM images of the resulting product are shown below. Comments: This experiment show that the reaction temperature is not a crucial factor for the growth of HKUST-1 in 3D-nets shapes. Moreover, we found that the reaction temperature will not affect the quality of products significantly, although more intense diffraction peaks are found in the sample prepared at 80 o C.
ESI-13 Scale-up experiments
Experimental condition C7 (scale-up experiment). For the large scale experiment, the original total volume of reaction solution (2.1 mL) was changed to a total volume of 210 mL while maintain the same concentrations of each reagent. Specifically, 50 mL of ethanolic H3BTC solution (0.1 M) was mixed with 50 mL of DMF and 10 mL of PVP (10 g/L, ethanolic solution). Then, 100 mL of Cu2O ethanolic suspension was added under mild stirring. Then the reaction was carried out at 80 o C for 1 h. Comments: As shown, similar product was obtained from the scale-up experiments, suggesting that the synthetic method is facile and scalable. Smicro is the t-plot-specific micropore surface area calculated from the N2 isotherm. Vt is the total specific pore volume determined by using the adsorption branch of the N2 isotherm at the highest P/P0 (0.995). Vmicro is the specific micropore volume calculated by subtracting Vmeso from Vt, and Vmeso is the specific mesopore volume obtained from the BJH calculation method. Figure S22 . BJH pore size distribution of HKUST-1 3D-nets calculated from the N2 desorption branch of the isotherm shown in the main text. Note that a logarithm scale is used for the x-axis.
ESI-14 Nitrogen physisorption characterization
ESI-15 Comparative experiments
Condition C8 (using CuCl2 as copper ion source). Firstly, 0.5 mL of ethanolic H3BTC solution (0.1 M) was mixed with 0.5 mL of DMF and 0.1 mL of PVP (10 g/L, ethanolic solution). Then, 0.01 mmole of CuCl2 (dissolved in 1 mL of ethanol) was added under mild stirring. The reaction was carried out at 80 o C for 1 h. Finally, the product was collected by centrifugation and washing with ethanol twice. The TEM images of the resulting products are shown below. Comments: As shown in the SAED, the spots ([001] zone) with a square symmetry indicate that the as-prepared nanocubes are single crystals exposed with the {100} facets. Comments: It should be noted that it was very difficult to get the lattice belonging to HKUST-1 because the samples were highly sensitive to the electron beam (the Cu 2+ ions can even be reduced by the electrons!). Where, 0 : amount adsorbed at equilibrium (mg/g), which can be derived from the slope of the fitting line (not from the experimental maximum data shown in the main text); : amount adsorbed at time t (mg/g); t: adsorption time (min); : the second order kinetic constant. Figure S32 . The oxidative cyclization reaction between 2-hydroxyacetophenone and phenylenediamine. Figure S33 . GC-MS spectra from a reaction mixture after the oxidative cyclization reaction by using HKUST-1 3D-nets as a catalyst (refer to Experimental Section). 
ESI-19 Oxidative cyclization reaction using HKUST-1 as catalysts
